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posed only of levers of calculated size, worked by cam 
wheels, which are actuated by a strong clock spring.
Translated from La Science Pratique. 

[Concluded from SUPPLEMENT No. 1505, page 24119.J 

SCIENTIFIC AGRICULTURE.* 

By WILLIAM SOMERVILLE, M.A., D.Sc. D<Ec. 

NITRAGIN. 

A FFJW years ago much interest was excited in this 
and other countries by the announcement that the 
scientific discoveries of Hellriegel and Wilfarth had 
received commercial application, and that the organ
isms of the nodules of the roots of Leg1tminosa: could 
be purchased in a form convenient for artificial inocu
lation. The specific cultures placed upon the market 
were largely tested practically and experimentally, but 
the results were such as to convince even the patentees, 
Nobbe and Hiltner, that the problem which promised 
so much for agriculture had not been satisfactorily 
solved. Since that time, however, investigators have 
not been idle, and the present position of the subject 
is to be found in a recent report by Hiltner and 
Stiirmer.t 

It was early recognized that the organisms (bac
teria) which inhabited the root-nodules of the various 
speeies of Legum,inosrc; were not all alike, and that, in 
fact, they showed marked physiological if not morpho
logical distinctions. Any particular species of legu
minous plant is found to resist more or less successful
ly the attempt of these various organisms to effect an 
entrance into its root-hairs, and according to the power 
of the organism to gain access, and to establish colon
ies, so is the particular plant benefited and the stock 
of fixed nitrogen increased. This power of adaptabil
ity of the organism is designated its "virulence," a 
term, however, which is perhaps hardly suited to our 
English mode of expression, though it may for the 
present be retai�. It has been found that organisms 
of what is called "high virulence" are capable of enter
ing with ease the root-hairs of vigorous plants at an 
e:trly stage of their growth, and of inducing the forma
lion of nodules that are large, .numerous, and placed 
high up on the roots. Organisms of low virulence, 
on the other hand, can only enter plants of feebler 
growth, or plants that have passed the most vigorous 
sl age of youth, so that the nodules, in this case, are 
small and scarce, and distributed, for the most part, 
near the ends of the roots. The practical object, there
fore, would appear to be the breeding of strains or 
varieties of organisms of high virulence, adapted to 
the symbiotic requirements of the various important 
species of farm and garden leguminous crops. 

The nitragin put on the market a few years ago was 
used in two ways, being either applied directly to the 
fields, or l1l,ixed with water and brought into contact 
with the seed before sowing. Under the former 
method of procedure an increase of crop was obtained 
only when the nitragin was used on land containing 
much humus. The explanation given for failure 
under other conditions was that the bacteria artificial
ly introduced perished for want of food before the 
legnminous seed germinated and produced plants. 

Failnre of the nitragin to effect an improvement in 
the crop when it was sprinkled on the seed is now be
lieved to be due to the action of secretions produced 
by the seed in the early stages of germination. These 
secretions are found to be rich in salts of potash, and 
when brought into contact with the bacteria in ques 
tion they induce changes allied to plasmolysis, and 
these changes are subsequently followed by death. 
This difficulty was found to be got over by moistening 
the seed and allowing it to sprout before the nitragin 
was applied; but manifestly such a procedure would 
always be difficult, and often impossible, to carry out 
'n practice. The object, however, would appear to 
have been gained in another way, namely, by cultivat
ing the bacteria in a medium that imparts to them 
the necessary power of resistance. Such nourishment 
may take various forms, but that which gave the best 
results consisted of a mixture of skim milk, grape 
sugar and pepton, and it is in this medium that the 
organisms of the nitragin now distributed are culti
vated. 

Early in the present year the new nitragin was be
ing offered free of cost to all members of the German 
Agricultural Society on the condition that it be used 
in accordance with the directions that accompany it. 
In consequence of the large demand the free offer 
was in April withdrawn, but the substance may be 
purchased from Prof. Hiltner, of Munich, in quantities 
snfficient to treat the seed of a half to one acre at the 
price of one shilling. The United States Department 
of Agriculture are so convinced of the practical utility 
of the improved nitragin that they are distributing 
large quantities to American farmers. In this way the 
material will be thoroughly tried in two hemispheres 
nnder practical conditions, and abundant evidence 
should soon be forthcoming as regards its effects. It 
is to be hoped that British investigators will not be de
terred by past disappointments from putting the new 
form of nitragin to the test. 

IMP ROVEMENT OF VARIETIES OF CROPS, 

Speaking generally, the attention of agricultural in
vestigators during the past fifty years has been di
rected more to manurial and similar problems than 
to the improvement of the yield of crops throngh the 
agency of superior. varieties. This, it seems to me, is 
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the outcome of the tradition that agricultural science 
is based upon chemistry, using the term in its old
fashioned and restricted sense, and as a consequence 
farmers have looked principally to the chemical labora
tory for light and leading. It is true that much ex
cellent work has been accomplished from the botanical 
side, but this has been performed rather by farmers, 
seedsmen, or amateurs, than by trained botanists. But 
fortunately the botanist is now getting his opportun
ity, and the possibilities before him are sufficiently at
tractive. 

Judging by the results that have been obtained, it 
would appear that wide divergences as regards yield, 
nutritive qualities, resistance to disease, and other 
important properties exist between varieties of the 
same plant-species; so much so, in fact, is this the case 
that attention to the relationship between variety and 
locality would appear to be one of the most important 
matters to which a farmer can give consideration. 
But it has been found that new varieties are frequent
ly unstable, reverting rather rapidly to an unsatis
factory form, or displaying a lack of power of resist
ance to disease. It therefore becomes necessary con
stantly to be producing new varieties to take the place 
of those that are worn out, and it seems reasonable 
to anticipate that the professional botanist will take a 
much larger part in this work than has been the case 
in the past. 

Not only is the yield of a crop greatly influenced as 
regarls quantity and quality by the variety of seed 
employed, but: as is well known to practical farmers, 
the local origin of the same variety of seed has a 
marked influence on many properties of plants (vigor, 
resistance to disease, and resistance to frost and to 
weather generally), and these properties quickly react 
on the yield. In this country we have a prejudice in 
favor of the seed of English-grown red clover, Prov
ence lucerne, Scotch potatoes, Belgian flax, Ayrshire 
ryegrass, pine and larch from Scotland, Norfolk and 
Cambridge barley, Warp-land wheat, etc., and there 
seems no reason to doubt that such preferences are 
based upon sound experience. This subject would ap
pear to be one that is still full of interesting and im
pOI'tant possibilities, and last year I had the oppor
tnnity of seeing some striking results in a new and un
expected direction: During the past few years the 
Austrian experimental forestry station at Mariabrunn 
has given much attention to the influence of the local 
origin of the seed on the resulting trees, especially 
the common spruce, and, although it is too early to 
prononnce a final judgment on the results, these are 
alrBady so conspicnons as to warrant my placing some 
figures before you.* 

In the autumn of 1896 a supply of seed was obtained 
from certain definite localities, the trees that yielded 
it being of varying dimensions and sitnated at various 
altitudes. The seed was sown in the spring of 1897 
in the nnrsery attached to the station, and, having 
been transplanted into lines, a portion of the yonng 
trees are growing there now. Others were, in 1899, 
planted out in a wood (Loimannshagen) in the neigh
borhood. In the autumn of J902 the young trees were 
carefully measured, with the folllowing results: 

Locality of Origin of 
the Seed 

Piesendorf, Salzburg ..... 
'\ .. 

St. AI
.
,dJ a in Ka;,nten:' .. 

.... . 
Treib�ch, Karn.1;en . . .. 

Ache�tha! in N, 
.. 

TyrO! : 

meters 
1.400 
1,750 
1,420 
],625 
],6iiO 

900 
900 
000 

1,300 
1,600 

These figures show: 

cm, cm. cm_ em, 

24 62 85.2 34_7 
14 47 61.6 23,3 
25 57 71.1 27.1 
18 41 51.2 ]8.4 
15 35 39,1 14.2 
2� 56 81.6 307 
29 53 809 29.7 
31 64 87.9 29,0 
28 67 80.5 27.9 
26 50 62.2 218 

(1) That where, in any particular locality, mature 
trees were measured at different elevations, the tallest 
trees, as was to be expected, were found at the lowest 
elevation. 

(2) That where the seed of such trees was sown the 
height of the resulting trees, at the age of six years, 
was in close relationship to that of the mother trees. 

(3) That where mother trees of approximately equal 
height from the same locality and the same elevation 
(Treibach) were selected, the resulting progeny were 

also of approximately equal vigor. 
The differences in the height-growth of the young 

trees are so striking as to lead to the conclusion that 
the financial returns of forestry operations may be 
profoundly modified by the origin of the seed, and it 
would apparently pay nurserymen and planters well to 
give their careful attention to this subject. 

,JOINT OR CO-OPERATIVE WORK. 

In conclusion, I may be allowed to direct your atten
tion to a prominent feature of experimental or demon
strational work which is found to exhibit itself in all 
countries of the world where serious attention is 
given to the improvement of agricultural production. 
While, no doubt, it is the individual who plants the 
germ of a new idea and fosters its growth until it is 
fairly established, it is by systematized co-operative 
effort that the practical value of the idea is tested, 
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and that the knowledge is made available and accept
able to the workaday farmer. Various objections have 
been urged against field experiments, and it need not 
be denied that they are incapable of supplying a satis
factory answer to many scientific questions. Such ex
periments are exposed in no small degree to the dis
turbing influences of inequalities of soil, irregular 
cultivation, the attack of animals, and the vicissitudes 
of climate; but when reasonable precautions are taken 
to guard against these, and given a sufficient numJiler 
of tests, the results of field trials are of the highest 
value as a guide to practice. Apart from attention to 
the preliminary details of the scheme, and to care in 
carrying it out, the main point to aim at in field 
trials is to have them so frequently duplicated or re
peated that the disturbing factors inseparable from 
field work will be largely eliminated. Such duplica
tion may take the form of repetItion of the same test 
on the same area year after year, when one obtains 
some such series of results as those that have helped 
to make the reputation of Rothamsted. But however 
convincing may be the results of a series of experi
ments that have marched majestically on for half a 
century, they lack attractiveness for the investigator 
who desires to solve not one but many problems during 
.his lifetime. For him, therefore, duplication in time 
gives place to duplication in space-in other words, he 
secures the same end, or an end that is in many respects 
equivalent, by repeating the test at several places in 
the same season, or in a short series of seasons. This 
method of work is, of course, by no means new. It 
was utilized with great advantage by the late Dr. 
Voelcker, and by our more recently departed friend, 
Dr. Aitken, and it is a line that is still being followed 
by the two great societies with which these distinguish
ed workers were so long associated. The method is 
also being practised extensively, chiefly through the 
agency of societies, in Germany, France, and other 
European countries, and it has taken firm hold in the 
United States and in some of our colonies. One of 
the large13t and most successful agencies in co-operative 
demonstrations is to be found in Canada, where, dur
ing the past nine years, an average of 37,000 farmers 
have annually received small parcels of improved seed" 
through the government experimental organization 
directed by Dr. Saunders. It is claimed that the finan
cial results to the country as a whole run to many 
millions of dollars, and there seems to be no reason
able doubt as to the accnracy of the statement. 

I trust you will pardon my referring in this connec
tion to a matter that is personal to a considerable 
proportion of this audience, and of saying that, in my 
opinion, one of the best pieces of work that has bc�'n 
done in this country in recent years is the prepara
tion of the scheme of joint experiments by the Agri
cnltuqll Education Association. The problems set 
for solution under that scheme are of the simple, di
rect, practical kind that field work is thoroughly 
qnalified to deal with. But the eSS'3nce of success lies 
in the power of numbers, and the control of this factor 
rests with the members of the association themselves. 
Now, most of the members of that association are not 
only in vestigators but also teachers, and many of the 
institutions that they represent have recognized the 
advantages of keeping in touch with their past pupils 
through the agency of collegiate associations. These 
old students, it seems to me, represent a large mass 
of most valuable material for carrying through co
operative experimental work of the class referred to 
and I am convinced that the agricuiture of the countr; 
would benefit in no small degree were this powerful 
agency fully utilized, 

ANCIENT EGYPTIAN MONUMENTAL COLORS. 
DESPITE their extreme old age, in spite of the long 

time that these colors have been exposed to the influ
ences of the weather, they are yet so brilliant and fresh 
that it is scarcely conceivable that they have endured 
for thousands of years. 

Of what then did these astonishingly durable colors 
consist? With few exceptions the ancient Egyptians 
made them of minerals. 

The ever-present brownish red, corresponding to thE' 
so-called Pompei an red, was a mixture of ferric oxide 
and clay from the Egyptian red iron-ocher beds. The 
beautiful fine grain of this iron color was no doubt 
obtained by long grinding in water and washing out, 

As for the yellow color, besides gold bronze and leaf 
gold, ferric oxide was also made to serve, this being 
mixed, according to the shade desired, with variablE' 
masses of alumina, lime, and the like. 

By heating these last mixtures, the brown tints werE' 
obtained, and the orange shades by adding red. 

The ancient E.gyptians obtained their blue colors 
from glass fluxes containing copper, which were prob
ably plunged while yet hot into cold water, when they 
became cracked and seamed, and so brittle that they 
were easily ground to powder and levigated. In order 
to cause this glass flux powder to take hold upon the 
surface to be colored, some suitable binder was pressed 
into service. 

Gypsum was used for white, tinted with some organic 
substance, probably madder red, for pinkish and pale
red tones. 

The durability of these colors must have been well 
known to the builders and decorators of that day, for 
this is indicated, if not proven, by an inscription writ
ten by a builder of the Pyramids, Neh-Fermed, and 
placed there 4,000 years before Christ. It proudly pro
claims that "All color decorations for the Temple must 
be as everlasting as the Gods themselves."-Berlinp" 
Maler Zeitung'. 


	scientificamerican11121904-24138bsupp

